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Experimental Section.
Preparation of [Ti 2 (OEt) 9 (NiCl)] 2 (TiNi).
[Ti 2 (OEt) 9 (NiCl)] 2 (TiNi) was synthesized as reported previously by heating titanium ethoxide (7.00 mL, 33.4 mmol; 99.99%;
Sigma-Aldrich), nickel(II) chloride (271 mg, 2.09 mmol; >97%; Sigma-Aldrich) in anhydrous ethanol (7.00 mL, 120 mmol) in a Teflon-lined autoclave at 150 o C for 24 h. [1] Dark yellow crystals were collected upon evaporation of ethanol and crystallization in dry toluene at -14 o C.
Preparation of a nanoWO 3 electrode. NanoWO 3 was synthesized following a published procedure. [2] To prepare WO 3 seed layer modified FTO, a precursor solution containing H 2 WO 4 (0.625 g, 99%; Sigma-Aldrich), polyvinyl alcohol (0.5 g, 98-99%, medium molecular weight; Alfa Aesar) in H 2 O 2 (10 mL, 30%; Sigma-Aldrich) was prepared and spin-coated on FTO-coated glass followed by annealing in air for 2 h at 500 o C with a Carbolite ® furnace. Figure S2b ).
Physical characterization. The surface morphologies of FTO|TiNi, nanoWO 3 and nanoWO 3 |TiNi electrodes were characterized using a Phillips XL30-SFGE scanning electron microscope (SEM) and the elemental analyses of the films were studied using an x-sight light element energy dispersive X-ray (EDX) spectrometer (Phillips XL30-SFGE). Atomic percentages and standard deviations where calculated by the built-in EDAX software. The XRD analyses for the electrodes were carried out using an X'Pert PRO X-ray diffractometer For both electrochemical and photoelectrochemical water oxidation, the total amount of O 2 evolved was determined as the sum of O 2 measured in the headspace using the ideal gas law plus dissolved O 2 in the solution calculated by Henry's Law.
Hydrogen measurement. The amount of H 2 generated in the headspace of the cathodic compartment was detected and quantified with an Agilent 7890A Series GC equipped with a 5 Å molecular sieve column (N 2 carrier gas at a flow rate of approximately 3 mL min -1 ). The GC oven kept the columns at 45 ºC, and a thermal conductivity detector was used. The electrochemical cell was purged with 2% CH 4 in N 2 for at least 20 min prior to PEC experiments; methane acts as an internal standard for H 2 quantification by gas chromatography (GC). 40 µL aliquots of the headspace gas were removed from the airtight electrochemical cell for GC analysis after PEC experiments.
S 5 Table S1 . EDX results of FTO|TiNi, nanoWO 3 |TiNi (N = 1) and nanoWO 3 |TiNi (N = 4). 
